HARTMAN'S THEOREM FOR HYPERBOLIC SETS MASAHIRO KURATA § 1. Introduction, notation and definitions
Hartman proved that a diίfeomorphism is topologically conjugate to a linear map on a neighbourhood of a hyperbolic fixed point ( [3] ). In this paper we study the topological conjugacy problem of a diίfeomor-phism on a neighbourhood of a hyperbolic set, and prove that for any hyperbolic set there is an arbitrarily slight extension to which a subshift of finite type is semi-conjugate. In the sequel, M denotes a compact C°° manifold with some Riemannian metric | |. THEOREM 
Let f: M -> M be a diffeomorphism with A c M a hyperbolic set. Then there is a neighbourhood U of the zero-section of T Λ M and a bundle map h: U -> A x M such that (/ x /) o h -h o Tf. {We regard U and A x M as a microbundle)
. THEOREM 
Let f, A be as above, and W a neighbourhood of A. Then there are a hyperbolic set A! with A c A cW and a subshift of finite type which is semi-conjugate to A.
DEFINITION. Let E be a vector bundle with norms || || on each fibre. A vector bundle map T: E -> E is hyperbolic if E splits into
where E s and E u are T invariant subbundles, and there are 0 < λ < 1, c > 0 such that for n ^ 0,
We may assume c = 1 ([4] We define
for any σ with σ(p(z)) = z. For any H e Sffί/(Γ), let a map
Φ(H) :E-+E be given by Φ(H)(z) = H(σ z )(fp(z)).
Then we define 3K / (Γ) = {H e 3B/Γ) I Φ(JΪ) satisfies the following condition (III)}. Proof. Proof of (1) Then iϊ(τ 2 , = ίfα>. Because iϊ is injective we have (7,, = σ z~, that is */ = s". Thus ίί" 1 6 $Dΐ / -1 (Γ). ΦCiϊ-
follows from (1).
LEMMA 3. If H e <3Jl f (Γ) is a homeomorphism and H~ι is a Lίpschitz map, then Φ(H) is a homeomorphism.

Proof. By Lemma 2, Φ(H) is an injection and Φ{H)~ι = Φ(H~ι).
For any r > 0, define β(r) = {2 e E\\\z\\ < r). It is sufficient to prove that for any r > 0
Φ(H) I Φ{H)'\B(r)): Φ(H)-\B(r))
is a homeomorphism. We have where B 7 (r) = K e Γ|||σ β || < r}. 
Φ(H)-\B(r)) is compact because •(B(r)) is a closed subset of B(r
Proof. The proof is essentially due to Pugh ([5] , [6] ). Let 0 < ε < min{l -λ, || Γ" given by is a hyperbolic isomorphism with an associated splitting 
Γ(E) -^-> Γ(S) id+ίί \iά+H
Γ(ί ) -i±^ r(E).
The map h φ :E ->E defined by
is the required map. The uniqueness follows from the unique 
Proof. Let ε>0 satisfy ε < min {1 -λ, HΓ" ). In this section we consider the case when A is a hyperbolic set. Our result is the following. 
5) A' -Π(Σ) is a closed hyperbolic set with
Proof.
Step 1. We may assume that W is a neighbourhood of A so small that any invariant set contained in W is hyperbolic ( [4] ). Let ε be a positive number such that an expansive constant of a hyperbolic set in W is greater than e. Let U be a neighbourhood of the zero-section of T Λ M on which the map h:U-*AχM with (fχf)oh = h<> Tf is defined by Theorem 2. h is given by
Choose r 1 > r > 0 such that (r))) with degree ± 1. (Here "/ maps with degree ± 1" means that the homomorphism fb etween the homology groups is of degree ± 1. This does not depend on isomorphisms: H^ihiByir) x 3Bj(r))) « H^imthiB^r) X {B%(χύ -Bl(r))) « Z. Here w denotes also the fiber dimension of the unstable bundle E u .) 2) for any yefV x Then 06 and T = (t tj ) define the required subshift. This completes the proof. In the case when / satisfies Ω(f) = M, the above was proved by Sinai ([7] ). But we don't know that the above semiconjugacy can be chosen such that there is an integer N with the cardinal number of π(x) ^ N for any x e M( [2] ).
